When zinc dissolves in the Daniell cell it has to overcome -a
certain resistance which increases with the concentration of the
zinc ions already in solution; the pressure exerted by dissolved
ions is called osmotic pressure and tends to neutralize the electro-
lytic solution pressure. Nernst, with the aid of integral calculus,
has computed the electromotive force, E, which results when a
metal of P electrolytic solution pressure is placed in contact
with a solution of its own ions having the osmotic pressure P.
If R represents the gas constant of the well-known expression
pv=nK>T expressed here in volts X coulombs, T the absolute
temperature, F the electrochemical equivalent, and n the valence
of the ions, the Nernst formula reads :

It is important to note that the observed electromotive force,
or voltage E, varies with the temperature, concentration of the
solution (which determines the osmotic pressure), and with the
valence of the ions. R, the gas constant, has the value 8.316
when expressed in watt-seconds and F represents 96,500 coul-
ombs. P, however, is a specific property of the metal in question
and does not vary. If the value of p is kept the same for a series
of metals of the same valence n, it is obvious that the observed
values of E will be proportional to the values of P for the different
metals. The tendency of one metal to precipitate another
depends upon the values of E under the conditions in question,
and it is often true that with metals A and B the value of EA
is greater than ~EB when PB is larger than PA and this is why a
metal will not always precipitate another metal that follows it in
electrochemical series; it will do so if the values for p are equal.

To precipitate a metal at the cathode by means of the electric
current, it is necessary to overcome the electromotive force E,
or oxidation potential, and the so-called decomposition-potential
is reached as soon as the value of E is exceeded. It follows
from the Nernst formula that the decomposition voltages in-
crease as the solution becomes more dilute and this is a well-
known fact.

If we substitute the values for F and R in the formula, assume
that the measurements are made at a laboratory temperature of